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INTRODUCTION
A 9.0 -magnitude earthquake and following
tsunami destroyed east coastal cities in Japan on
March 11, 2011. Over 28500 persons were dead or
still missing, and 350000 people are forced to live
in 2500 evacuation shelters without enough life-
saving drugs (1, 2). Management of health crisis is
required for all physicians. It has been known about
the increasing lower respiratory symptoms associ-
ated with worsened asthma after disaster (3-7).
Management of asthma control is also required
because exacerbated asthma in disaster caused the
increase in asthma admissions at the affected area
(6, 7). A previous study indicated the efficacy of
the restriction of airflow, expressed as the forced
expiratory volume in one second (FEV1.0) as % of
predicted value, as it’s predictor (5), but it is diffi-
cult to conduct pulmonary function tests for patients
in evacuation shelters. Therefore, to assess asthma
control, a simple and accurate tool is necessary for
disaster medicine in emergency clinic.
The asthma control test (ACT) has been devel-
oped as a brief and patient-based assessment tool
to evaluate asthma control without the use of lung
function testing (8). It might be easily incorporated
into the routine assessment of patients with asthma.
We, therefore, conducted this study to elucidate the
practical efficacy of ACT for patients with asthma
in evacuation shelters.
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We held outpatient emergency clinic in eight
evacuation shelters at Kamaishi city of Tohoku dis-
trict in Japan, from March 23 to 25 after a magni-
tude-9.0 earthquake on March 11, 2011. We con-
ducted this study on daily practice for the victims
in these evacuation shelters. All patients gave writ-
ten informed consent prior to enrolment. A total of
179 patients visited our emergency clinics in this
period. Diagnosis was made according to Internal
Classification of Disease (ICD) (9). “Asthma” is also
diagnosed based on ICD-9, 493 ; namely, bronchial
disorder associated with airway obstruction, marked
by recurrent attacks of paroxysmal dyspnea, with
wheezing due to spasmodic contraction of the bron-
chi (9). Patients with leg edema were excluded
because they had a fear of congestive heart failure.
Asthma Questionnaire
Patients gave written informed consent to con-
duct Asthma Control Test (ACT), a simple 5-ques-
tioned test for asthma, to examine depression and
its severity according to their symptoms after this
disaster. They were also retrospectively questioned
as to their symptoms before the disaster. Accord-
ing to this purpose, we modulated ACT about the
duration as below :
Q1) Before (After) the disaster, how often did your
asthma prevent you from getting as much done at
work, school or home?
Score 1. All of the time ; Score 2. Most of the time ;
Score 3. Some of the time ; Score 4. A little of time ;
Score 5. Not at all.
Q2) Before (After) the disaster, how often have you
had shortness of breath?
Score 1. More than once a day ; Score 2. Once a
day ; Score 3. 3 to 6 times a week ; Score 4. Once
or twice a week ; Score 5. Not at all.
Q3) Before (After) the disaster, how often did your
asthma symptoms (wheezing, coughing, shortness
of breath, chest tightness or pain) wake you up at
night or earlier than usual in the morning?
Score 1. 4 or more times a week ; Score 2. 2 to 3
nights a week ; Score 3. 1 night a week ; Score 4.
Less than 1 night a week ; Score 5. Not at all.
Q4) Before (After) the disaster, how often have you
used your reliever medication (such as your blue
inhaler or rescue inhaler)?
Score 1. 3 or more times a day ; Score 2. 1 or 2
times a day ; Score 3. 2 or 3 times a day ; Score 4.
Once a week or less ; Score 5. Not at all.
Q5) How would you rate your asthma control be-
fore (after) disaster?
Score 1. Not controlled ; Score 2. Poorly controlled ;
Score 3. Somewhat controlled ; Score 4. Well con-
trolled ; Score 5. Completely controlled.
There is a score of 1-5 for each question, and a
overall score in a range of 5-25, with low scores
corresponding to a high level of symptoms and
therefore poor asthma control.
Data analysis
Data were analyzed using Stat View version 4.5
for Macintosh (Chicago, IL). Changes in each score
were compared before and after the East Japan
disaster by the Wilcoxon signed-ranks test. A p-
value of less than 0.05 was taken as significant.
RESULTS
Patients’ Clinical Characteristics
Twenty-six patients (14.5%) were diagnosed as
asthma because of paroxysmal dyspnea, wheezing
and cough from March 23 to 25, 2011 in our outpa-
tient emergency clinic of eight evacuation shelters
at Kamaishi city of Tohoku district in Japan. Five
patients were excluded because they were under
12 years old (8). Written informed consent was ob-
tained from 17 patients, but an 84 years old woman
could not complete ACT enough. So, 16 patients
(8 men and 8 women) were enrolled in this study
with 67 years of age (median ; range, 15-79 yr).
Five patients (2 men and 3 women) were newly-
onset asthma after this disaster. Other eleven pa-
tients (6 men and 5 women) had taken bronchodila-
tor therapy, and five of them (2 men and 3 women)
had undergone inhaled corticosteroid therapy be-
fore this disaster.
Asthma exacerbations after the East Japan disaster
Changes of total sum of ACT scores before and
after the East Japan disaster are shown in Figure 1
(a). Significant decrease (p0.005) was observed
after this disaster. Changes of the 5 items of ACT
scores before and after this disaster are shown in
Figure 1(b)-(f), respectively. “Comparisons of re-
liever medication” showed no statistically significant
differences (p=0.18), but many patients could not
take out rescue inhaler to their evacuation shelters
because tsunami washed away entire communities.
Therefore, we can not evaluate exactly this item
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for this disaster. Changes of ACT scores in other
items questioned as Q1, 2, 3 and 5 are decreased
significantly before and after this disaster (p0.005,
0.01, 0.005 and 0.05, respectively). Statistically sig-
nificant differences were not observed between with
and without inhaled corticosteroid therapy.
DISCUSSION
The present study showed the asthma exacerba-
tion in the East Japan disaster caused by a 9.0-
magnitude earthquake on March 11, 2011 (1, 2, 10).
Though an item about reliever medication was
thought to be inadequate after tsunami disaster,
ACT was useful for assessing asthma control of
outpatient emergency clinic in evacuation shelters
without pulmonary function testing.
Disaster has been thought to be catastrophic
events caused by supernatural forces, involving pri-
marily the consequences of earthquakes, volcanic
eruptions, cyclones and floods. Because it can oc-
cur on every continent in all over the world, it is im-
portant to prevent or mitigate disaster-related health
events of victims. In this East Japan disaster, many
people are still forced to live in evacuation shelters
without enough life-saving drugs (1, 2). Therefore,
management of health crisis is required for all physi-
cians in devastated area. It has been known about
the increasing lower respiratory symptoms associ-
ated with worsened asthma after disaster (3-7). Pre-
vious studies showed that mechanisms of asthma
Figure 1 Individual data of Asthma control test (ACT) sores before and after the East Japan disaster
Each horizontal bar represents mean score ( standard error of the mean ; SEM). Closed circles and open circles represent pa-
tients undergoing steroid inhalation therapy and patients without steroid inhalation therapy, respectively. P values : Wilcoxon signed-
ranks test.
Figure 1(a) : Individual data of ACT sum sores before and after the East Japan disaster.
Figure 1(b) : Individual data of ACT about “Asthma keeps you from getting much done at work” before and after the East Japan dis-
aster.
Figure 1(c) : Individual data of ACT about “Shortness of breath” before and after the East Japan disaster.
Figure 1(d) : Individual data of ACT about “Asthma symptoms wake you up” before and after the East Japan disaster.
Figure 1(e) : Individual data of ACT about “Use of rescue medication” before and after the East Japan disaster.
Figure 1(f) : Individual data of ACT about “Patient rating of control” before and after the East Japan disaster.
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exacerbation after disaster might be the results of
viral respiratory infection in evacuation shelters,
exposure to air pollutions and social anxiety (3-7,
11-15). Succeeding study (16) showed the persis-
tent bronchial hyperreactivity in victims and dis-
cussed about the role of ambient particles after dis-
aster. Another study also revealed that acute psy-
chological stress alone increases airway inflamma-
tory markers (17). Recently, importance of asthma
control has been increasingly recognized because
asthma exacerbation is a major cause of morbid-
ity, can need acute care and results in death (8).
Therefore, management of asthma control is also
required for people in evacuation shelter. A previ-
ous study indicated the efficacy of the restriction
of airflow, expressed as the FEV1.0 as % of predicted
value, as its predictor (5). Since it is difficult to
conduct pulmonary function tests for patients with
asthma in evacuation shelters, it remains obscure
what parameter should be used to predict exacer-
bations during and after disaster.
ACT, a simple 5-question test for asthma, was a
brief, easy and accurate tool for assessing asthma
control without requiring pulmonary function tests
(8, 18). The 5 questions take less than a minute to
answer and can be by the health care professional
or the patient can complete the test themselves.
The ACT was initially developed in a study which
looked at 22 of the most common questions that
doctors ask when talking to patients about asthma
control, with 5 questions standing out as being the
most accurate predictors (8). It has been shown
that the ACT score is highly effective as a screen
for uncontrolled asthma and predict Global Initia-
tive for Asthma (GINA)-defined partly controlled
or uncontrolled asthma in over 90% of cases (8,
18). The content of ACT is similar to other previ-
ously developed tools, such as Asthma Control
Questionnaire (ACQ) and Asthma Therapy Assess-
ment Questionnaire (ATAQ), that quantify asthma
contraol. However, the distinguishing feature of ACT
may be a patient-based asthma control. Additionaly,
the sum of counts method might be more practical
in abusy practice by reducing the time necessary
to compute and to interpret an ACT score. It can
be easily incorporated into the routine assessment
of asthmatic patients by a patient-based method. It
is also a more simplified assessment tool of asthma
control than other previously developed tool, such as
Asthma Control Questionnaire (ACQ) and Asthma
Therapy Assessment Questionnaire (ATAQ) (8). As
ACT is easy, valid and reliable instrument for asthma
control assessment, we conducted this practical
study in patients with asthma evacuated from dev-
astation of the East Japan disaster. The item about
rescue inhaler or nebulizer medication was thought
to be inadequate for this East Japan disaster, be-
cause many people evacuated from tsunami could
not take out their life-saving drugs. But the results
obtained in this study clearly indicate the useful-
ness of other items and total sum of ACT scores in
a busy and confused temporary clinic with limited
resources. According to ACT scores, we conducted
Salmeterol/Fluticasone or Formoterol/Budesonide
combination therapy. Decreases of symptomatic pa-
tients with asthma were observed one month after
the outpatient emergency clinic in the same evacu-
ation shelters (19). Therefore, we consider that ACT
can provide a more simplified adequate assessment
to prevent acute asthma exacerbation in evacuation
shelters.
CONCLUSION
In conclusion, the present study clearly showed
the asthma exacerbation after the East Japan dis-
aster caused by a 9.0-magnitude earthquake fol-
lowed by tsunami. ACT is a simple, accurate and
practicable patient-based tool for assessing asthma
control of evacuated patients. This finding indicates
that ACT may contribute to the management of
health crisis, not only for this on-going disaster
but also for other forthcoming unavoidable disas-
ters on every continent. This is a lesson from our
East Japan disaster.
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